The relationship between outcome uncertainty, the superstar effect, talent and live attendance at professional boxing matches is analyzed for forty-three contests. The implied probability the underdog will win (taken 
expected (and actual) close contests, after controlling for other factors" (2015, pp. 533-34) .
This paper estimates the impact features of the aforementioned elements of fan interest as follows: uncertainty of outcome (provided by betting odds associated with a given professional boxing contest), SP (given by the timeadjusted average number of Twitter Followers of the combatants in a given contest) and measures of "talent" (provided by a boxer"s knockout ratio and if they possess an Olympic medal, bronze silver or gold, in boxing) have on live attendance at professional boxing matches. The OLS regression results indicate only the "superstar effect" (SP) as having a statistically-significant (positive) impact on live attendance.
As one of only three existing studies applying regression analysis to the study of the economics of professional boxing (Balbien, Noll & Quirk, 1981; Chaplin, 2012a; Chaplin, Brown & Harris, 2017) , this paper contributes to the literature by providing an additional sport-specific (professional boxing) measure of competitive balance and by reinforcing the importance of SP for athletes as a means of increasing live attendance.
Review of the Literature

Select Background on the Importance of Competitive Balance, SP and Talent on attendance in Team Sports
In a sweeping review of the impact of competitive balance on both live and remote attendance in sports (with their focus entirely on team sports), Borland & MacDonald (2003, p. 487) conclude that only long-run intra-season and inter-season competitive balance have consistently been found to have a significant positive impact (implying that short-run competitive balance, such as for a particular contest, does not significantly impact attendance). The authors summarize their findings on this matter as follows: "…there is, indeed, reason to question the idea of a relation between match-level competitive balance and attendance…there is little evidence to support the idea that attendance is higher when a "close" contest is expected." In a similarly broad, ambitious study, O"Reilly, Nadeau, J. & Kaplan (2011) argue that the competitive balance is the most important cause of a professional sport league"s success, indicating that fans are more drawn to a competition if the outcome is uncertain.
As demonstrated in the preceding paragraph and immediately below, there is a lack of general consensus as to the impact competitive balance (whether measured over the short or long run) has on either live or remote attendance in professional sports.
In a study of international cricket, Sacheti, Smith & Paton (2014) find that both short and long run uncertainty of outcome has a significant impact on attendance demand, but that absolute team strength (which could be categorized as "talent") has better explanatory power for attendance demand than uncertainty of outcome measures. Hogan, Massey & Massey (2013) , in a study of attendance demand in European Union Rugby League, come to virtually the same conclusion for rugby as the authors above did for cricket, with absolute team strength demonstrating a much greater impact on attendance demand that either short or medium term uncertainty of outcome. These findings are consistent with the work of Brandes, Franck & Nuesch (2008) , who found that talent (which they categorize as being embodied in "local heroes") have a significant impact of live attendance in German football.
In Major League Baseball, Schmidt & Berri (2001) , find evidence of greater (long-run) uncertainty of outcome increasing live attendance, while Knowles, Sherony & Haupert (1992) found that greater uncertainty of outcome for individual contests (short-run) had a significant impact on live attendance. Cox (2015) discovers an interesting impact of uncertainty of outcome on live vis-à-vis tv demand for individual matches in English Premier League Football, as those attending the matches live were found to favor more certain outcomes, yet those viewing the matches on tv favored greater uncertainty of outcome. Paul & Weinbach (2007) similarly found that tv viewers of Monday Night Football (U.S.) favored a high level of uncertainty of outcome (as well as highscoring, quality match-ups between winning teams). In an intriguing study of English football, Alavy, Gaskell, Leach & Szymanski (2010) analyze minuteto-minute tv viewership and find that uncertainty matters in the sense that viewership decreases as the probability of a given side winning increases. However, viewership was also found to decrease as the probability of a draw in a given match increased (implying that tv viewers of the sport favor clarity in terms of the final outcome of a contest). Schreyer, D. & Torgler, B (2016) confirm the aforementioned findings of a positive correlation between uncertainty of outcome and tv demand for World Championship Formula I Grands Prix for 400 broadcasts over the period 1993 to 2014.
Dating back to at least the work of Noll (1974) for team sports and Rosen (1981) , Adler (1985) and Boorstin (1992) regarding the value of celebrity for its own sake as a means of garnering greater demand (and compensation) for those possessing it, SP has consistently been found to positively influence live and remote attendance, as indicated across a wide array of both team and individual sports in the introduction section of this paper. Ultimately, it appears, one can view uncertainty of outcome (UOO) as a necessary, but not sufficient, condition for driving attendance at sporting events.
Select Background on the Importance of Competitive Balance, SP and Talent on Attendance in Individual Sports
Perhaps the following tweet from ESPN Boxing Analyst and Columnist, Nigel Collins (2016, May 20) , most accurately embodies the importance of SP vis-à-vis UOO in professional boxing: "Gotta love the UK fans. David Haye is a 100-to-1 betting favorite over Arnold Gjergjaj, but the O2 Arena is sold out." Given the O2"s 20,000 seat capacity, this live attendance figure is quite impressive for a gross mismatch on paper (and, as it turned-out, in the ring as well -as Gjergjaj was completely overmatched and knocked out just 35 seconds in to the second round of the contest).
As with team sports, there is evidence supporting the UOO hypothesis, but a great deal of support for SP as a driver of live attendance also exists. In a study of tv demand for PGA Tour events, only one of six measures of competitive balance were found to be statistically-significant, but SP proved to be very significant (Gooding & Stephenson, 2016) . In the Ultimate Fighting Championships (UFC), both UOO and SP were found to positively impact payper-view (PPV) buys. In a study of tv demand for cycling in Spain, UOO was found to have a significant impact, but nationality of the race leader (a measure of SP) was also found to be significant. Focusing on the impact of a poor public image in cycling, Reeth (2013) found that the release of news of doping by competitors had a negative impact on tv demand. In NASCAR, tv viewers were found to favor both short-run and long-run UOO in a study by Berkowitz, Depken II & Wilson (2011) . In a measure designed to estimate the determinants of pay in professional boxing, rather than attendance, Chaplin (2012a) found SP to have a significant impact on the guaranteed purses boxers earn.
As will be explained in more detail in Section IV of this paper, the findings on the relationship between attendance demand and UOO herein are consistent with those of Borland & MacDonald (2003) , in that the short-run UOO that pertains to a particular contest in professional boxing was not found to have a statistically-significant impact on live attendance.
Methodology and the Data Set
Rationales for the use of Twitter as the Measure of SP and Selection of Choice Variables
While there are a host of social media outlets one can analyze to evaluate athletes" "star power," Twitter was selected for this study for the following reasons: 1). Twitter, according to Sanderson (2013, p. 60) , "is viewed as the social media channel "of choice" for athletes" and 2). The normalization of interest they generate with fans to one number: their Twitter Followers (TF) measure.
In estimating demand for live attendance at professional boxing contests, explanatory variables were selected to represent outcome uncertainty (provided by betting odds converted to their implied probabilities), "talent" (estimated by knockout percentage and possession of an Olympic medal for boxing) and "star power" (estimated by the time-adjusted average Twitter Followers of the combatants in a given contest).
The Data Set
Data were collected for 43 bouts (86 combatants) which were contested between 2008-2015 and provided complete data on the choice variables indicated above. Betting odds were compiled from reports provided by SB Nation (Bad Left Hook), www.badlefthook.com; the given odds were converted to their implied probabilities as reported in "How to convert odds" (2016, May 10). For each contest, the Twitter Followers each boxer had as of March, 2016 were divided by the number of months in which they had an active Twitter account and were added together, providing a time-adjusted average number of Twitter Followers for a given bout. Knockout percentages were provided by BoxRec (www.boxrec.com) and Olympic Boxing results were provided by http://www. databasesports.com/.
The Regression Model
The regression model utilized is a variation of the examples provided by Berri (2006) , Chaplin (2012a) and Chaplin, Brown & Harris (2017) to estimate wage determination in the National Basketball Association and professional boxing, respectively. The model takes the form: where = the natural logarithm of live (paid) attendance 2 , is a constant term, OU is a measure of outcome uncertainty provided by the implied probability the betting underdog in a contest will win 3 , = the natural logarithm of average time-adjusted Twitter Followers of the combatants in a contest 4 , is career knockout percentage for each boxer, is a dichotomous variable where 1 = Olympic medalist in boxing and 0 = non-medalist, is a dichotomous variable where 1 = boxing venue at 90% or greater capacity utilization and 0 = boxing venue at less than 90% or greater capacity utilization; is an error term.
Analysis of the Statistical Results
Descriptive Analysis
For the descriptive analysis, bouts were categorized by the implied probability the underdog would win as follows: < 15% = low outcome uncertainty; ≥ 15% < 30% = moderate outcome uncertainty; ≥ 30% < 50% = high outcome uncertainty. The 43 bouts included in the study were quite balanced across these categories, with 13 bouts classified as having low outcome uncertainty, 15 bouts with moderate outcome uncertainty and 15 bouts with high outcome uncertainty. As indicated in Appendix A, both the mean (24.3%) and median (23.8%) results for this variable fall within the moderate outcome uncertainty range.
Live attendance averaged 9,453, with a median value of 8,115. The Twitter Followers measure employed demonstrated tremendous variation, as the mean value was 17,546, yet the median was only 1,674 (implying that the existence of a few high-profile bouts with a huge number of Twitter Followers for each boxer -e.g., Mayweather v. Pacquaio and Cotto v. Margarito II -"pulled-up" the mean up substantially). Note: Descriptors as follows: LA = live attendance; UO = implied probability the betting underdog in a contest will win; TF = average time-adjusted Twitter Followers of the combatants in a contest number of Twitter Followers; KP = knockout percentage.
Results of the Regression Model
The model demonstrates quite modest overall goodness-of-fit, with 39% of the variation in boxers" purses explained by the independent variables. The explanatory variables (each denoted by two-letter abbreviations) fell into three broad categories: 1) Uncertainty of outcome (UO), SP (measured by TF), and "talent" (measured by KP and OM). The model is in log-log form with respect to the relationship between TF and live attendance pay; thus, the coefficient of TF may be viewed as a "Twitter elasticity" measure (a term first coined by Chaplin, Brown & Harris, 2017 , in a paper analyzing the correlation between TF and boxers" pay). That is, the coefficient demonstrates the expected value (in percentage terms) of a one percent change in the number of TF. In this case, the coefficient of 0.26 indicates that, ceteris paribus, a 1% percent increase in TF corresponds with a 0.21 percent increase in a live attendance. TF was statistically-significant at the 5% level. The variable for uncertainty of outcome (UO) and measures which could be categorized as "talent" rather than SP, per se, KP and OM, were not found to be statistically significant.
To put these numbers in perspective, consider a hypothetical match drawing 10,000 live fans with the combatants averaging 10,000 (time-adjusted) TF. The addition of 10% more TF (bringing the total to 11,000) would result in a 2.1% expected increase in attendance, bringing their total to 10,210, ceteris paribus. Employing data from a study regarding the need for a professional boxers" pension plan implemented at either the federal level or across all state athletic commissions in the U.S (Chaplin, 2012b, p. 451) , the average ticket price for a live boxing match in Nevada in 2009 was $334.15 ($378.23 in 2017 dollars). Thus, employing the aforementioned average ticket price (in 2017 dollars), an additional 210 live attendees would generate an additional $93,340 in revenue at the gate. 
Concluding Remarks and Suggestions for Future Research
Implications of the Regression Results
The results found herein are consistent both with the work of Borland & Macdonald (2003) , which demonstrated that short-run UOO (for example, as measured by a single sporting event) does not have a statistically significant impact on attendance and the work on SP in the broad sense (Rosen, 1981; Adler, 1985 and Boorstin, 1992) , in team sports (Noll, 1974 , Treme & Allen, 2011 Jewell, 2015 and Lewis & Yoon, 2016) and individual sports (Tainsky, Salaga & Santos, 2013; Reeth, 2013 and Gooding & Stephenson, 2016) . However, these findings do not substantiate the uncertainty of outcome hypothesis or the value of talent (as measured by knockout percentage or if the bout featured an Olympic medalist in boxing) as driving attendance demand for live boxing matches.
An implication of these findings is that there is tremendous value in selfpromotion for professional boxers. One can name a litany of boxers with comparable technical styles and records to Floyd Mayweather, Jr. as of this writing (49 wins, 0 losses, 53% K.O. ratio) -Joe Calzaghe (46 wins, 0 losses, 70% K.O. ratio), Sven Ottke (34 wins, 0 losses, 18% K.O. ratio), Ricardo Lopez, Jr., (51 wins, 0 losses, 1 draw, 73% K.O. ratio) and Roman "Chocolatito" Gonzalez (46 wins, 1 loss, 83% K.O. ratio) -who earned a tiny fraction of the sums hauled-in by Floyd Mayweather, Jr. over their careers due to their inability to cross-over to a mass audience. As a glaring example of this disparity, ESPN Boxing "Pound-for-Pound King" at the time (September, 2015) , Floyd Mayweather, Jr. earned a guaranteed minimum purse of $32,000,000 for (what he claimed to be) his final fight against no-hoper, Andre Berto (who had an implied probability of winning of only 5.9% -see Table 3 at the end of this paper). Recent ESPN Boxing reigning "Pound-for-Pound King," Roman "Chocolatito" Gonzalez (espn.com, 2016, April 14) going in to his (world title) bout against huge underdog McWilliams Arroyo -who was listed as 1800+ in the betting lines, and thus had an implied probability of winning of 5.3% ("How to convert odds" [2016, May 10]) on April 23, 2016, earned a (careerhigh) guaranteed minimum purse of just $300,000 (Rafael, 2016, April 23) .
While part of the aforementioned pay differential may be explained by the different weight categories of the boxers (Mayweather boxed in the everpopular and lucrative [The top 10 highest paid…] 147 pound weight class; Gonzalez boxes in the far less popular 112 pound weight class), most of this gap in pay must be explained by the SP phenomenon (as there is little separating the two boxers in terms of talent as measured by their records and designation as "pound-for-pound best" in professional boxing at the time these data were collected). While Floyd Mayweather, Jr. won a bronze medal for the USA in boxing at the 1996 Olympics in Atlanta and had 7.41 million Twitter Followers as of August 24, 2017 Roman "Chocolatito" Gonzalez hails from Nicaragua, speaks no English, had an excellent but very low-key amateur boxing background and had a mere 62.7 thousand Twitter Followers on August 24, 2017.
Implications for Future Research
The debate about the importance of UOO, SP, and talent as the drivers of live and remote attendance in professional sports has gained even greater momentum in recent years and appears to have no end in sight. Given the popularity (and controversy) surrounding these elements of attendance demand, the three areas presented below appear to be fertile ground for future research.
Additional sport-specific (control) tests of impact of UOO v. SP and talent on live attendance and TV attendance would prove enlightening for academics and practitioners who analyze sports. Within a given sport, it would be attractive to control for the impacts of greater competitive balance v. SP at separate events to compare the impact on attendance. In the world of professional boxing, fight cards with no major stars but competitive "50/50 fights" (known as "trade fights/cards" in the sport) could be compared with cards such as the aforementioned David Haye v. Arnold Gjergjaj match (which appeared to rely entirely on the SP of David Haye to generate live attendance) as one example of such an analysis.
A long-run analysis of UOO in the World Series of Boxing (WSB), begun in 2010 and governed by the International Boxing Association (Lausanne, Switzerland), as it is a boxing competition formed around team competition by city franchise ("About WSB," 2016, June 15), could prove to be a valuable addition to the literature. Such a structure allows for a comparison of the importance of both short-run (specific to a particular inter-franchise match) and long-run (seasonal) UOO.
As there is on-going debate in the literature on sports regarding fan identification as "casual" vis-à-vis "hardcore," an analysis of the impact of UOO, SP, talent and PPV buys in professional boxing, in keeping with the study of PPV in the Ultimate Fighting Championships by Tainsky, S. Salaga, S. and Santos, C. (2013), would push the analysis provided even further. Samra and Wos (2014, p. 265) provide three characteristics of the hardcore fan -with the word "fan" being used here in its traditional sense, in keeping with its root word: "fanatic" 1). Fans possess a strong and intense emotional attachment with the consumption objects; 2). Fans behave as loyal consumers who exhibit several loyalty behaviors, such as repeating their purchase or patronage, or insisting on staying in the relationship between brands and products. 3). Fans present informal membership behaviors, such as co-production and investment. In contrast to the hardcore fan, the casual fan (which Madrigal, 1995, describes as "theatregoers" or "fair-weather fans") display temporal or situational involvement with their team/sport. Despite their lack of enduring commitment, Quick (2000, p. 150) provides insight into the value of the casual fan regarding demand for sports as follows: "The tribal, hard-core fan is but a minor figure in the professional sportscape. In recent decades a number of other fan segments have been identified, each having a different expectation of the sport experience."
An approach designed to account for the heterogeneity between hardcore and casual fans provides richer insight into the (live or remote) attendance demand behavior of each group. While live attendance at a professional boxing match (in contrast to remote attendance) requires a much greater financial and time commitment (in terms of direct costs of the ticket, auxiliary costs of parking, transport to the venue, et cetera, and the opportunity costs of one"s time) and is thus the best measure of demand from the "hardcore" fan, a measure of PPV buys provides more insight into demand from the "casual" audience (as PPV combat sport events draw casual fans who can all go in on a fight for a low price and enjoy an "event" atmosphere akin to the Superbowl in the U.S.). As the "casual" audience often comprises a large share of total demand for a particular sporting event (Quick, 2000) , such a bifurcation between categories of sports fans provides an attractive future avenue for analysis. 1 According to Owen and King (2013, p. 2) "…competitive balance, how evenly teams are matched… affects the degree of uncertainty over the outcomes of individual matches and overall championships." Thus, the terms "competitive balance" and uncertainty of outcome" are inextricably linked (and therefore used interchangeably throughout this paper), as higher levels of competitive balance are reflected in more uncertain outcomes (Rottenberg, 1956) . 2 Bouts in Appendix C with an asterisk by the names of the combatants had ive attendance only announced (thus, it was not specified how many were paid vis-à-vis unpaid) 3 The implied probability the underdog would win in a given contest was calculated from betting odds via "How to convert odds" (2016, May 10). 4 The total number of TF each boxer had in a given contest was divided by the number of months they have had an active Twitter account and then summed.
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